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FOREWORD

The principal function of the Research Analysis Corporation
Field Office, Europe (RACFOE) is to conduct studies of problems
considered by the Commanding General, Seventh Army, to be most
pertinent to increasing combat readiness of the command.

This report was prepared as a part of RACFOE Research
Project 3, “Review and Evaluation of the Concept and Procedures
Pertaining to Prepositioned Equipment in Seventh Army (U).” The
objective of this project is to study current organizational struc-
ture, procedures, and practices necessary to maintain equipment
in a combat-ready posture, with a view toward possible improve-
ment within the resources of United States Army, Europe.

This report is concerned with prenositioning during and after
Operation BIG LIFT. A companion paper, “Study of the Preposi-
tioning Concept prior to BIG LIFT (U),” was published as RAC-
TP-140(FOE) in April 1965. Following BIG LIFT an interim re-
port was prepared and distributed within Seventh Army for com-
ment. These comments were used in preparing this final report,
in which findings of the entire prepositioning study are summa-
rized. Changes inthe application of the prepositioning concept are
constantly being made. Changes made after July 1964 are not re-

flected in this paper; however, the conclusions and recommenda-
tions of this study are still applicable.

J. Ross Heverly

Director, RAC Field Office, Europe
Headquarters, Seventh Army

APO 46, New York
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ABSTRACT

This is the final report of a RACFOE study concerned with the prepositioning of
equipment in Seventh Army. It covers Operation BIG LIFT~—the period from 8 Jul 63 to
31 May 64. A previous paper, “Study of the Prepositioning Concept Prior to BIG LIFT
(U),” covers the period from inception to 31 Jul 63.

The prescribed maintenance procedure pricr to BIG LIFT was proved inadeguate
because of the amount of preparatory inspection and repair required. Consequently, a
new procedure was initiated on 31 Jul 63. The demand on theater manpower resources
was such that it could not be met in an emergency, and it was suggested that the prepo-
sitioning of the equipment of selected slice elements would solve this problem. An as-
sumption that a “period of tension” existed was necessarytothe success of the operation.

The prepositioned equipment of the 2d Armd Div was studied through all phases—
from preparation for issue, through the field training exercise, to preparation for re-
storage. The restorage phase for prepositioned vehicles is still not completed. Equip-
ment of the “aggressor force,” the 3d Armd Div, was studied during similar periods to
establish a control for comparison purposes. Comparisons are made in all phases.

With the exception of some standard B equ'pment (M59, armored personnel car-
rier, M48 tank, and the M38 -ton truck), the performance of the prepositioned vehicles
~as comparable with those of the 3d Armd Div. Failures reported for nonautomotive
equipment were negligible.

The airlift and marrying-up phases were also examined. and it is concluded that
after the start of hostilities the operation is most vulnerable in the staging areas, un-
less these are dispersed.

After the exercise the replacement of many vehicles by the more modern models
current in the theater began and the conversion of the prepositioned unit equipment to
Reorganization Objective Army Divisions was resumed. The custodial group was reor-
ganized along more functional lines on 1 Apr 64, with some restationing of personnel
and materiel. The maintenance procedure used in preparing for BIG LIFT was used as
a model for the revised procedure.

Maintaining the equipment in ready-for-issue (RFI) condition appcars to offer abet-
ter payoff than postponingnecessary repairs until the period of tension becomes a reality.

viii
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Problem

To evaluate the ¢concept of prepositioning equipment from data accumu-
Jated during Operation BIG LIFT.

Facts

The equipmentof an armored division and of an infantry division is pre-
positioned near therear boundary of the Seventh Army for issue to these divi-
sions when they are deployed to the theater. The main purpose of this prepo-
sitioning is to achieve rapid response.

In Operation BIG LIFT the 2d Armd Div, with several support elements,
was airlifted from continental United States (CONUS) to Europe; picked up its
prepcsitioned equipment; engaged in a field training exercise (FTX), in which
the 3d Armd Div acted as the main aggressor force;returned the equipment to
storage; and was airlifted back to home station.

The prepositioned equipment used was in the custody of the Armored
Maintenance Group (AMG). Additicnal equipment required for the Reorganiza-
tion Objective Army Divisions (ROAD) configuration was obtained from other
prepositioned stocks and theater units. The AMG became part of the consoli-
dated Augmentation Readiness Group (ARG) on 1 Apr 64.

Discussion

One of the purposes of Operation BIG LIFT was to test the feasibility of
(a) airlifting a division from CONUS to Europe, (b) marrying it with its pre-
positioned equipment, and (c) deploying it rapidly as an effective fighting force.
Important factors in the examination of this concept include the vulnerability
of the division during the operation, the effort required to maintain the pre-
positioned equipment before and after issue,and operational readiness and re-
liability of the equipment.

Information onthese factors was acquired by a RACFOE team augmented
by 20 officers and 40 enlisted men from Seventh Army units. Emphasis was
placed on observing the performance of the prepositioned vehicles. For a
sample of approximately 25 percent of the 2d Armd Div vehicles, the data on
the following were acquired: (a) effort expencied in preparing the vehicles for

RAC-T-462(FOE) 1
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issue; (b) mileages driven and failures experienced; and (c) repairs reported.
In order to provide a standard against which to measure 2d Armd Div vehicle
performance, similardata were acquired for a sample of 3d Armd Div vehicles
performing the same functions. Ordnance reports supplemented these data.

For convenience the operation is reported in three phases:

(@) Thepreparatory phase (8 Jul-24 Oct 63) includea vehicle preparation,
the airlift, and the staging process. The 478 mechanics and drivers organic
to the AMG were augmented by 604, and together they expended 471,000 man-
hours (m-hr) of quarterly (Q) inspections and road tests. On the basis of man-
hours available, preparatorymaintenance averaged approximately 143 m-hr/2d
Armd Div vehicle, including overhead.

During the airlift operation, nine truck companies shuttled incoming
troops to the staging areas rapidly enough 5o that the maximum troop concen-
tration at an air base was only 6 planeloads. At the staging areas, however,
the concentration of troops and equipment became critically high for about 24
hr. During this period one nuclear weapon could have destroyed almost half a
division. Increased dispersion of the equipment appears necessary if the air-
lift is to be made after hostilities commence.

(b) The maneuver phase (25 Oct-12 Nov 63) included the march to the
assembly area, the FTX, and the return march. Operational readiness of 2d
Armd Div vehicles at the start of the march is estimated to have been greater
than 98 percent. During the march, vehicles in both divisions moved slightly
more than an average of 100 miles, with the 2d Armd Div experiencing a
vehicle-deficiency rate of 10 percent and a dropout rate of 3 percent. In the
3d Armd Div the deficiency rate was 7 percent and the dropout rate was 2
percent.

During the FTX, 2d Armd Div vehicles moved on the average about 25
percent further than 3d Armd Div vehicles—a distance of approximately 600
miles for wheeled vehicles and 300 miles for tracked in 2d Armd Div. Near
the end of the FTX, in both divisions, part of the corrective maintenance was
deferred until return to home station.

(c) The restorage phase (12 Nov 63-Jul 64) was not completed at the
time data collection was terminated. Vehicles prepared for storage have been
sampled and the results extrapolated to the division. The introduction of new
equipment to replace older vehicles may change the expected replacement
volume; however, the substitution is proceeding too slowly to acquire data for
this study. The large number of replacements required inthe restorage period
points to the possibility that the amount of preparatory maintenance, though it
was extensive, was limited by the allowable preparation time.

AR 220-10% estimates’that it would take 90 days for normal support to be
established. To establish a measure of reliability the percentage of vehicies
expected to require no major assembly replacement during a specified period
of operation (usage rate taken to be 1000 miles/month for wheeled vehicles
and 500 miles/month for tracked vehicles) was calculated on the basis of BIG
LIFT data. This percentage, called the “Period Reliability” (computed, in this

2 RAC-T-462(TOE)
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illustration, for a 90-day period),is shown in the accompanying tabulation for
2d Aimd Div vehicles, and comparative percentages are given for 3d Armd
Div vehicles.

Vehicles Bivisign
2d Armd 3d Armd
Armored personnel carrier (APC) 40 55
Tanks and self-propelled (SP) howitzer 48 48
All wheeled 49 59
All tracked 44 52
211 vehicles 48 57

CONCLUSIONS

1. The concept of prepositioning materiel to expedite reinforcement of
the existing defense force is unquestionably valid. Anything less than full im-
plementation of the conceptrapidly compromises its potential and austerity may
even make implementation infeasiblein view of its impact onthe defenseforce.

2. Prepositioning the equipment of only thedivisions makes the deployed
divisions almost completely dependent on Seventh Army for support. This de-
mand can be reduced by prepositioning the equipment of selected support units
of the division slices and the appropriate level of supply, including parts. The
authorized stockage list (ASL) or authorized organizational siockage list
(AOSL) of the divisions must remain intact if the divisions are to be autono-
mous for the designated period. A study of this aspect by the Technical Ser-
vices is strongly indicated, including a schedule for phasing-in of the personnel
of these slice elements and orgarizational support elements, and augmentation
of the ARG for the increased workload.

3. The value of early warning cannot be overemphasized. The earlier
the alert, the greater the probability of success of the deployment.

4. With adeguate transportation support and proper scheduling, troop
concentrations at air bases were acceptably low. At the peacetime staging
areas the concentration became so critically high that one well-placed nuclear
weapon could havedestroyed half thedivision. Planned dispersionof the equip-
ment at the time of the warning to preselected areas of about company size
would minimize the vulnerability of thedivisions. This implies a general state
of readiness of the equipment. Movement plans should be cugnizant of this
movement. The custodial group may require assistancefor the rapid dispersal
of the equipment.

5. The maintenance procedure in effect prior to BIG LIFT was ineffec-
tive. The current procedure, modeled after that followed in preparing for BIG
LIFT, has not yet been thoroughly tested but promises to achieve a satisfactory
state of materiel readiness. Periodic tests of randomly selected vehicles

RAC-T-462(FOE) 3
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would verify this state, determine the deterioration rate, and indicate any
changes required in the prescribed maintenance level. This also applies to
storage in controlled humidity. ’

6. The current organization of the custodial group (after 1 Apr 64) is
more mission-oriented, and excess overhead has been eliminated. The man-
ning appears to be in consonance with the new workload.

7. Prepositioned vehicles of the model currently distributed in active
units performed as well as or better than those in the active units. The mod-
ernization of the prepositioned vehicular fleet approved by DA is justified on
the basis of performance during BIG LIFT. The prepositioned vehicles should
be of the type common to the theater. Warehousing of nonvehicular equipment
appears satisfactory, since only negligible failures were reported during the
exercise.

8. The present plan for troop disposition whenthe custodial group is de-
activated is general and does not take advantage of the potentialities of this
group of trained technicians. The resident divisions might relish the oppor-
tunity to earmark the military occupational specialties (MOSs) in the group for
immediate assignment on release when the issue mission is accomplished.

9. Utilization of locally procured labor to release military spaces is a
means of managing allotted inanpower to the best advantage without jeopardiz -
ing the custodial mission.

10. Although some progress has bee:i made, the facilities for custodial
maintenance still verge on the inadequate.

11. The custodial group must still use prepositioned tools for the accom-
plishment of its maintenance mission. This condition will become most 2cute
when the organizational mechanics are phased in and are issued these tools.
The services of the custodial mechanics, without tools, will be seriously cur-
tailed.

RECOMMENDATIONS

1. The readiness conditions of the prepositioned materiel should not be
compromised by reducing or postponing maintenance effort.

2. A study should be initiated by Seventh Army Special Staff to determine
{a) the composition of a prepositioned portion of the division slices, (b) the
supply level to be maintained, (c) the necessary augmentation of the custodial
group, and (d) the proper phasing-in of the slice and division maintenance
personnel.

3. Measures should be taken to assure carly transmission of warning to
the custodial groups.

4. Preselectionof wartimedispersalareas should be made and movement
plans should be adjusted to take cognizance of the necessary movements to
these areas; planning should include predesignation of rear-area units to as-
sist in the dispersal.

4 RAC-T-462(FOE)
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5. Prepositioned materiel should be subjected to periodic small-scale
readiness tests to adjudge the proper maintenance level.

6. The active divisions should be given an opportunity to designate by
MOS the spaces they would absorb from the custodial group in an emergency.

7. Cognizance should be taken of the use of locally procured labor per-
soriel for the custodial mission.

8. Rehabilitation of the maintenance facilities of the custodial group
should be accelerated within the means available.

9. The current table of distribution (TD) of the custodial group should be
accompanied by an appropriate table of allowances (TA), particularly for me-
chanics’ tool kits.

10. Prepositioned equipment should be standardized with equipment cur-
rent in the theater.

RAC-T-462 (FOE) e
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acft
armd div
AGC*
AMG*
ammo
APC
ARG*
armd
armt
arty
AOSL
ASL
bn

CH*
CONUS
CSMG*
DA
DOD
DX
FTX
Hq
IMG*
inf
JCS
maint
MCC
mech
m-hr*
MO3
MWO
na
NATO
occ*
OEM
OH*
ord
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POL
POM
Q‘

QM
RACFOE*
R-F*
RFI
ROAD
ROCAD"
ROCID
R-O*

SP

TA

TD

TI

TOE

trans

upr
USSTRICOM®
WVE*

ABBREVIATIONS

aircraft

armored division

airfield control group(s)

Armored Maintenance Group

ammunition

armored personnel carrier
Augmentation Readiness Group

armored

armament

artillery

authorized organizational stockage list
authorized stockage list

battalion

controlled-humidity (storage)

continental United States

Combat Support Maintenance Group
Department of the Army

Department of Defense

direct exchange

field training exercise

headquarters

Infantry Maintenance Group

infantry

Joint Chiefs ot Staff

maintenance

Movement Control Center

mechanic; mechanized

man-hours

military occupational specialty
modification work order(s)

not available

North Atiantic Treaty Organization
Ordnance Control Center

on-equipment materiel

overhead

ordnance

passengers

petroleum, oils. and lubricants
preparation for oversea movement (units)
quarterly inspection

quartermaster

Research Analysis Corporation Field Office. Europe
field maintenance repair requircment also affecting readiness
ready for issue

Reorganization Objective Army Divisions
Reorganization of the Combat Armored Division
Reorganization of the Combat Infantry Division
organizationa! repair requirement affecting readiness of the vehicle
semiannual inspection

Staging Area Control Center

standing operating procedures.

signal

self-propelled

table of allowances

table of distribution

technical inspection

table(s) of organizatiun and equipment
transportation

utilization of potential index

United States Strike Command
wheeled-vehicle equivalent

®Nonstandard abbreviation, not Hsted in AR 320-50.3
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* INTRODUCTION

PREPOSITIONING PRIOR TO BIG LIFT

Background of Prepositioning

The origin of the prepositioning concept, its implementation prior to
Operation BIG LIFT, and the problems arising from the implementation are
presented in “Study of the Prepositioning Concept prior to BIG LIFT (U),”1 an
earlier RACFOE publication. Performance evaluation prior to BIG LIFT rested
on the observation of relatively few vehicles, whereas BIG LIFT offered an op-
po:tunity for a large-scale test. The two situations differed so radically that
it was thought advisable to present the study in two parts, as represented by
RAC-TP-140(1"‘(.'}E)l and this paper, which evaluates prepc -itioning from per-
formance data generated during Operation BIG LIFT.

A preliminary analysis of the accumulated data was furnished Seventh
Army in the RACFOE publication, “Interim Evaluation oi the Prepositioning
Concept—Operation BIG LIFT (U).”* This report was prepared in order to be
contemporaneous with other after-action reports and to assist Seventh Army
in the preparation of its after-action report. The interim evaluation served
its purpose aid received constructive criticism from Seventh A-my staff sec-
tions and a RAC review board, and it has been used as the framework for this
report. The analysis has been updated and expanded to include the prepara-
tion for restorage—although this phase has not been completed.

With the exception of the individual equipment in the hands of the CONUS-
based troops, some tank recovery vehicles, and all divisional aircraft, all the
equipment of the Reorganization of the Combat Armored Division (ROCAD) 2d
Armd Div and the Reorganization of the Combat Infantry Division (ROCID) 4th
Inf Div was prepositioned at various sites in or west of the Rhine valley. Class
I nonperishable rations were also prepositioned, but class IIl and class V were
put in rotational storage (stockage level increased but supplies rotated to min-
imize deterioration).

When the reorganization of the divisions under the ROAD “E” Series
Tables of Organization and Equipment (TOE) was started, the prepositioned
ASL and the AOSL were considerably short, i.e., only 50 percent of the ASL
and 25 percent of the AOSL were on hand on 8 Jul 63,® based on a 45-day stock-
age level. After a major requisitioning effort the 2d Armd Div took the field
with 85 percent ASL and 77 percent AOSL on 24 Oct 63.°

All vehicles were in outside storage and the bulk of the remaining ma-
teriel was in covered storage, warehoused in segregated lots for the individual

RAC-T-462(FOE) 9
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companies. Some of the materiel remained in depot pack until issue and the
rest were given periodic surveillance inspections with repair or replacement
as found necessary, e.g., mildew on canvas and decay in ax handles.
Signal electronic equipment was checked periodically and the engines of
the Signal and Engineer generators and the automotive equipment were exer-
cised biweekly. All maintenance procedures were prescribed by Seventh Army.®
The automotive fuel-consuming vehicles constituted the only equipment
with comprehensive maintenance records; for this major reason and with the
concurrence of the project advisor the investigation was conducted almost .
solely on this equipment.

Maintenance Situation prior to BIG LIFT

The maintenance situation prior to BIG LIFT has been reported in detail
in a previous publication,'and the following abstract of the data contained there-
in is furnished as background material to this report.

Organization. The custodial force, with the mission responsibility for
prepositioned-equipment readiness, was organized into three TD groups: the
AMG, whose equipment was to be issued to the 2d Armd Div (used in BIG
LIFT); the Infantry Maintenance Group (IMG), which had custody of the equip-
ment of the 4th Ini Div (ROCID); and the Combat Support Maintenance Group
(CSMG), which had custody of the equipment of the 17 cambat-support elements,
with no headquarters and with appropriate segments atuiched to the two major
maintenance gioups.

The groups were organized operationally rather than functionally and so
the TDs were not mission-oriented. The obsiacles inherent in such organiza-
tion had been partially overcome by retraining personnel and assigning per-
sonnel to other-than-MOS dutv, but requests were still being made by the groups
for revisica of the TDs to coriorm more nearly to the mission. With the advent '
of BIG LIFT and the augmentation of the AMG by some 700 personnel, the work-
load was such that no action was possible on reorganization during the BIG LIFT
period. The reorganization was finaliy accomplishec¢ 1 Apr 64 (see the section
“Evaluation”) but BIG LIFT was handled by the then current organization, aug-
mented.

Maintenance Procidures. Prior to BIG LIFT the prescribed maintenance
procedure consisted principally of surveillance and biweekly exercise of the
rolling stock. Some of the equipment of the IMG had been issued to LONG
THRUST units and had undergone preissue and turn-in Q inspections’ and re-
pair of some 800 automotive vehicles. In 1963 a packaging and preservation
team, after an investigation in th.: theater, recommended storing the preposi-
tioned materiei in controlled-humidity (CH) warehouses. Subsequently, AR
700-28° directed preferential use of this method. Comment on the efficiency
of this method is beyond the scope i this rejort.

In the AMG, small increments of about 20 vehicles were given road marches
of approximately 100 miles and were then given the Q inspection and returned to
storage. This type of operation was designated “SHOR'I' THRUST I” and involved
no more than 300 vehicles.

The biweekly exercise was designed to disclose observable deficiencies of
the vehicles, with organizational and field-maintenance corrections to folicw.

10 RAC-T-46Z(FOr)
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Many of these discovered deficiencies remained uncorrected; a large part of
this was attributed to faulty requisitioning procedures. Preparation for BIG
LIFT showed that a great many deficiencies remained undiscovered in this pro-
cedure (see the section “Initial Phase and Operational Readiness”).

With BIG LIFT alert, the AMG started a series of road tests of the vehi-
cles, czlled “SHORT THRUST I1,” whichwas discontinued after two weeks because
of potential damage to the vehicles. On 22 Jul 63 the commanding officer of the
combined groups, appoinied fu: the BIG LIFT operation, introduced a mainte-
nance program considerably greater in extent than the previously prescribed
program (described in more detail in the section “Preparatory Maintenance of
Vehicles”).

GENERAL OBJECTIVES OF THE STUDY

On the basis of the experience gained in the study of prepositioning prior
to BIG LIFT it was felt necessary to limit the scope of the project to reflect
the capabilities of the small study group within the time permitted. Accord-
ingly the general objectives 0. the study were modified to (a) make a compara-
tive analysis of the performance and reliability of prepositioned vehicles and
typical theater vehicles; (b) analyze the magnitude of organizational and field
maintenance required to maintain the prepositioned materiel; (c) evaluate the
arrival, staging, and deployment processes and the theater support required
in each; (d) evaluate the reliability of certain high-density items in the divi-
sion TOE,from all Technical Services, as a check on warehousing procedures;
and (e) make a general evaluation of the implementation of the concept of pre-
positioning.

OUTLINE OF OPERATION EJG LIFT

This operation ir.volved the deployment by air of the pcrsonnei and in-
dividual equipment of the entire 2d Armd Div with attached nondivisional
combat -support baitalions (two artillery and one composite transportation)
from CONUS to Europe, drawing prepositioned equipment on arrival in Europe.
Officially the exercise was conducted during the period 19 Oct-4 Dec 63° and
the airlift was conducted “during a period of tension.” The principal purpose
of the operation, as announced by the Jojnt Chiefs of Staff (JCS) was “tuv dem-
onstrate the United States’ capability to airlift forces to reinforce WATO
rapidly.”*®

The operation was also intended to accomplish the following purposes:

(1) To test and improve contingency plans involving the rapid : cinforcement of
NATO with CONUS-based forces.

(2) To evaluate and gain experience in the drawing and utilization of prepositioned
Army equipment.

(3) To train participating Army and Air Force forces in rapid overseas deploy-
ments.?

RAC-T-462(FOE,
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In addition to the actual participating forces, the concurrent deployment
of the 4th Inf Div, one tank battalion, one artillery battalion, and two engineer
battalions was simulated.

Planning for the operation was initiated by the US Strike Command
(USSTRICOM) on 25 Jun 63° in compliance with a JCS directive,'’ and the fira!
operations plan was published 27 Sep 63."

Although preliminary messages had been exchanged earlier, formal plan-
ning in Seventh Army started at the same time and the Seventh Ariny Opera-
tions Plan was published 15 Sep 63.'* Preparation of the prepositioned equip-
rment started about 8 Jul 63 and continued until issue to the incoming troops,
completed 24 Oct 63.

After marry-up with the equipment, the division and attached units par-
ticipated in an FTX, in which the aggrassor force was played by the 3d Armd
Div, reinforced. On the way to the assembly area, two battalions from 2d Armd
Div tested the swimming capabilities of the prepositioned APCs, 27-28 Oct 63,
without incident."’*® The scenario‘of the FTX is not pertinent to this report.

The FTX terminated 5 Nov 63 and the equipment was returned to the pre-
positioned storage sites curing the period 6-12 November. During the march
back to the storage ar<as a portion of the crew-served weapons were test-fired
at the Baumholder firing range, with generally satisfactory results.'* Rede-
ployment of the main body corminenced 12 November and closed at home sta-
tions in CONUS on 23 Nov 63.° A rear party of 557 remained in Europe, as-
sisting in turn-in of equipment; the last elements departed on 4 December.

DATA COLLECTION

Composition of the Teams

In anticipation of the huge hody of data to be generated by BIG LIFT, a
request was made to Seventh Arr.y that the RACFOE study team of two ana-
lysts be augm.ented by 20 officers and 40 enlisted men during the exercise, for
the purpose of cecllecting data froin seven selected units in each division. Two
additional anzlysts were requestea from RAC for temporary duty in connection
with the reduction of those data. Both requests were approved and appropriate
orders were issued, attaching individuals and transportation to the study team
for the period ¢f the exercise. The composition of the data-collection team and
its as rignments are shown in App A.

Subteams were assigned to similar units in both 2d Armd Div and 3d Armd
Div as follows: cavalry squadron, maintenance battalion, supply and transport
battalicn, artillery battalion, two armor battalions, and a mechanized battalion.

The remaining subteams were used for liaison with supporting ordrance
units, administration, and liaison with the 14 basic subteams. Accumulated
data were to be collected daily and brought to headquarters for processing.
The control unit was to identify gaps and to dispatch liaison teams {or addi-
tional information or to assist in emergencies.

The basic teams covered approximately 25 percent of the divisiunal
equipment and the ordnance liaison teams acquired third-echelon data o1 the
entire two divisions.

12 RAC-T-462(FOE)
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Data Collection for Automotive Equipment

Forms were designed to assist in the collection and, early in September,
e team members were assembled and given a week’s training in the use of
ihe forms and the objectives of the study. Primary emphasis was placed on
autonictive vehicles (i.e., excluding trailers) for these reasons: (a) they con-
stituted the bulk of the prepositioned equipment, (b) record-keeping was more
thorough, (c) observation was easier and could be verified through multiple
sources, and (d) usage was mandatory and was measurable. Records for most
of the remaining equipment were either nonexistent or relatively sparse.

Composition of the Vehicle Fleets

The automotive equipment used by the 2d Armd Div was furnished from
several sources. The AMG was in prepositioned ROCAD (TOE-17D) configura-
tion and had not acquired all the necessary vehicles for the ROAD (TOE-17E)
configuration. The IMG furnished 241 vehicles; the CSMG depots and lateral
transfer completed the fleet. Although the combined authorization was for
41176 vehicles, 4665 vehicles were used, of which 4229 were issued and 436 were
placed in the maintenance float maintained by supporting ordnance units. Only
the powered vehicles issued initially by the AMG to the division were studied in
the following analysis; float, IMG, CSMG, trailers, and vehicles from other
sources were excluded. The composition of the 2d Armd Div fleet and float is
shown in Table 1.

The corresponding 3¢ Armd Div equipment is designated ii. Table 2. Only
divisional equipment is enumerated and no float or combat-support vehicles
are included. )

Other Equipment

As a check on materials in storage the subteams were required to report
deficiencies in the units to which they were assigned on several high-density
or critical items, as follows:

(a) Engineer items: magnetic lensatic compass; right-angle flashlight;
gas-engine generator set, all types.

(b) Ordnance items: binoculars, all types; general mechanic’s tool Kkit;
wrist watch.

(c) Quartermaster items: single-bit ax, all types; oil-stove burner, tent;
field cook set; space heater; shovel, all types; gasoline stove, one-burner;
table, folding legs.

(d) Signal items: radiacmeter, all types; radio set, ail types; telephone
set, all types; tool equipment, all types.

(e) Special-attention items: tents and paulins, ail tvpes.

Basis for Comparison

The basis for comparison of the performance of vehicles in the 2d Armd
Div and the 3d Armd Div was the assumption that the 3d Armd Div accom-
plished the maintenance function is1 a manner representative of the behavior
of the typical Seventh Army unit in the field. Personnel were familiar with

their equipment, performed driver and organizational maintenance as prescribed,

RAC-T-462(FOE) 13
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TABLE 2
Quontity of Automotive Equipment in 3d Armd Div

Vehicles in Vehicles in
Equipment and class ROAD TOE initial sample?
Wheeled
%-ton—M151,> M170 976 247
¥%-ton—M37, M43 598 100
2%-ton—M34, M35, M109,
M49, M275 883 273
5-ton—M52, M51, M543,
M54, M139, M246 444 139
10-ton—M123 16 6
Total 2917 765
Tracked
Tank—M60,> M88 477 157
APC—M113,> Ms4 654 164
SP artillery—M52, M44, M55 76 18
Total 1207 339
Miscellaneous 32 -
All vehicles 4156 1104

8Total number of vehicles in the seven sample units.
quuipment differs from 2d Armd Div equipment.

kept routine records, and operated in a normal manner. The automotive-
equipment performance in 3d Armd Div could thus be used as the theater
standard against which comparisons could be made. For convenience the
data-collection effort was arranged to correspond to the identifiable phasing
of BIG LIFT, which was combined into three phases for reporting purposes.

BIG LIFT Phases

The time phasing for the 2d Armd Div operations was more distinct and
identifiable than for the 3d Armd Div, which was in normal garrison operation
before BIG L'FT and reverted to the same status afterwards. Thus the 3d
Armd Div phasing can be identified only by corresponding time periods.

Preparatory. The preparatory phase, which started 8 Jul and ended 24
Oct 63, was regarded as identical in both divisions so that a comparison could
be made more easily. The 2d Armd Div personnel were not involved in this phase.

Airlift. The airlift phase started 22 Oct and ended 24 Oct 63. The person-
nel of the 2d Armd Div were airlifted in this period and the necessary reception
support was furnished by Seventh Army. This phase was not applicable to the
3d Armd Div.

Staging. The staging, or marry-up, phase started with the arrival of troops
on 22 Oct and ended with the final issue, completed on 24 Oct 63. Like the air-
lift, this phase was not applicable to the 3d Armd Div.

March to Forward Assembly Area. This phase started 25 Oct and ended
with all troops in initial position on 29 Oct 63. In the 2d Armd Div this march
was closely followed by movement control center (MCC), staging area control

RAC-T-462(FOE) 15
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center (SACC), OCC, and observers from interested agencies within the DOD.
Although some observers followed the 3d Armd Div, it was not scrutinized
nearly as minutely.

FTX. This phase started on 30 Oct and ended 5 Nov 63. Data collection
became difficult as units separated under combat conditions. There is evidence
that some repairs were unrecorded in both divisions and that a number of other
repairs were deferred.

Return March. The return-march phase siarted 6 Nov and ended with the
last unit at home station or storage site on 12 Nov 63. Again repair deferral
was considerable, with many disabled vehicles towed to home station.

Turn-in. This phase started 6 Nov with the arrival of troops at the storage
sites and ended approximately at the end of November 1963. During this phase
the 2d Armd Div main body was airlifted back to CONUS and the remaining turn-
in was assigned to a rear echelon. This phase was not applicable to the 3d
Armd Div.

Preparation for Restorage. This phase started about 8 Nov and was still
in process as of July 1964, when data collection was terminated. In 2d Armd
Div it was not nearly as clear and distinct as the other phases. LONG THRUST
exercises were resumed and some vehicles had to be prepared by the mainte-
nance group for further field duty. The modernization of the prepositioned
vehicular fleet was started at about the same time and many vehicles were
turned in to depot in an “as is” condition, with necessary repairs unaccom-
plished. In the 3d Armd Div, normal maintenance practice was resumed.

Summary. The total maneuver took 15 days with 9 to 10 days of vehicie
movement during that time. The airlift of the 2d Armd Div to CONUS was not
studied. In 2d Armd Div the repairs required during the preparation for re-
storage were taken as resulting from the exercise, and in 3d Armd Div every
vehicle was given a postexercise inspection within 3 weeks (as they were needed
for continued use). All repairs during this interval were considered due to BIG
LIFT. Althoughthe phasing outlined above was useful initially in identifying ac-
tivities of both divisions, that usefulncss has lessened and this report confines
its results on vehicular maintenance and performance to the preparatcry phase
and the maneuver phase; the latter was a consolidation of both marches, the
FTX, and the required postexercise restorage phase. Where necessary, the
original phasing is used to discuss incidents occurring in a particular phase
and the data-collection techniques used.
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INITIAL PHASE AND OPERATiUNAL READINESS

PREPARATORY MAINTENANCE OF VEHICLES

Maintenance Procedure Adopted

Preparation of the prepositioned equipment for BIG LIFT started 8 Jul 63.
Initially, SHORT THRUST II vehicles were road-tested directly from the park;
the correction of observed deficiencies was scheduled to follow that test. It
becanie apparent that this procedure was not satisfactory, and a new procedure,
introduced jointly by the AMG and supporting Ordnance 22 Jul 63, was followed
until issue of the vehicles to the 2d Armd Div on 22-24 Oct 63. It consisted of
the following four stages for each vehicle: (a) semiannual inspection (S) service’
performed by AMG personnel; (b) road exercise of 25 miles for tracked vehicles
and 50-60 for wheeled vehicles by AMG; (c) technical inspection (TI)*"*® by
Ordnance personnel; and (d) correction of remaining deficiencies, followed by a
short road test after which the vehicles were RFI,

Maintenance Effort for BIG LIFT Venhicles

The 344 organic mechanics in AMG were augmented by 440 from IMG and
other Seventh Army units and jointly worked 390,000 m-hr. The 134 AMG
drivers, augmented by an additional 164, put in 81,000 m-hr,for a total of
471,000 m-hr.'®* Training requirements were waived during the preparatory
phase.'® Ordnance reported 619,000 m-hr required (exclusive of ammo han-
dling)ls for third-echelon repairs, concomitant second-echelon repairs, super-
vision, TIs, application of essential MWOs, and processing of requisitions for
completion of the division ASL/AOSL and for repair parts needed by the AMG
and Ordnance shops. If the wheeled vehicle and its companion trailer are
counted as a single unit, 4665 vehicles were processed, including those as-
signed to the maintenance float (see Tables 1 and 2).

Within the AMG the 471,000 m-hr represents 101 m-hr for organizational
maintenance per vehicle, nut including overhead. Records of third-echelon
repairs show an average of 9 m-hr (8.67 m-hr inthe sampie and 9.3 m-hr in
the after-action report)'® for each repair action, or approximately 5 m-hr/vehicle
average, including TIs. Including overhead of the old TD at 37 percent, the time
available for the average vehicle was 143 m-hr. This is considered a minimal
value because it does not include organizational maintenance performed by Ord-
nance at the staging areas after prepositioned tools were issued.
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Technical Inspections and Vehicle Condition

A detailed study was made of the TIs performed on 2001 wheeled vehicles
and on 703 tracked vehicles of all types at Pirmasens and Kaiserslautern.
Typical deficiencies recorded on Form 2404 during these TIs are given in
Tables 3 and 4. Deficiencies were designated as “O” (organizational repair
requirement), “R-O” |organizational (second -echelon) repair requirement, af-
fecting readiness of the vehicle], and “R-F” [field-maintenance (third-echelon)
repair requirement, also affecting readiness|. Distributions of deficiencies
by vehicle types as taken from the TI forms are shown in Figs. 1 to 14
and the distributions of type deficiencies are shown in Tables 5 and 6.
Records of the S services are not complete but the typical deficiencies and
number of deficiencies are of the same order as thcose found during the
Ordnance TIs.

Of the 2704 vehicles studied, approximately 25 percent, or 487, of the
wheeled vehicles and approximately 20 percent, or 137,0f the tracked vehicles
actually received third-echelon repair. Details are given in Table 7.

Using as the criterion of operational readiness that a vehicle be started
and moved past a designated starting-point, about 94 percent of the vehicles
before preparation could have been driven and passed the starting-point. As
was later shown by BIG LIFT, reliability would have been low. In the light of
BIG LIFT experience this criterion [used in RAC-TP-140(FOE)'| is not quite
satisfactory because it is almost independent of reliability; it will not be used
in the remainder of this report. By a materiel-readiness criterion (readiness
deficiencies as reported in the TIs—a much more meaningful criterion), opera-
tional readiness was much lower, i.e., closer to 25 percent. The only logical
conclusion is that the maintenance program in effect up to July 1963 was not
adequate, either in substance or in application. It will be shown in the next
section that the maintenance effort made during the period July—-October 1963
corrected this condition so that, by any criterion, operational readiness was
higher than 98 percent on 24 October when t! : 2d Armd Div started the march
to the assembly area.

By way of comparison, sample units in 3d Armd Div reported an average
of 11.5 m-hr/Q inspection on wheeled vehicles and 20.5 m-hr on tracked vehi-
cles in the quarter preceding BIG LIFT (August-October 19€3), an average of
18.5 m-hr per vehicle—or, if overhead is included, approximately 25 m-hr.
Allowances must be made for the fact that conditions were not exactly com-
parable. Operational readiness is a continuous program in 3d Armd Div and
the vehicles are operating daily. Maintenairce prior to August consisted of
similar Q inspections and repair and continuing {irst-echelon inspections, so
that the vehicles were operating satisfactorily when they entered the quarter
prior to BIG LIFT. Some notion of the condition of these vehicles can be ob-
tained from the third-echelon comparative data on average repair times on
vehicles repaired during this quarter, as shown in Table 8. These data were
derived in the manner shown in Table 7.

Operational Readiness after Preparatory Maintenance

In BIG LIFT, operational readiness of vehicles was determined first by
counting the number of readiness-item repairs necessary in the staging area
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VEHICLES

2 16 20 28

DEFICIENCIES PER VEHICLE
Fig. 1—Distribution of All Deficiencies in 705 %-Ton Trucks
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